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operating said photon source w produce photons having the predetermined energies. 




Please replace claim/8 with the following rewritten claim: 
8. (Amended) Non-destructive testing apparatus, comprising: 

photon gene -ating means for producing photons having predetermined energies and 
for directing the ph >tons toward a specimen being tested, the photons from said photon 
generating means re iulting in the creation of positrons within the specimen being tested; 

detecting means for detecting gamma rays produced by annihilation of positrons with 
electrons within the specimen being tested; and 

dataprocessingmeans operatively associated with said detecting means for producing 
output data indicative of a lattice characteristic of the specimen being tested. 



Please cancel claims 9-1 ?a without prejudice to the subject matter contained therein. 



Please add the following new\laims: 




20. (New) Non-destni9tiv^1§^ting apparatus, comprising: 

a photon source, Vs^id photor^source producing photons having a predetermined 
energy |tnd directing the photons^Dwa^i specimen being tested, the photons from said 
photon source resulting in the creation ofg^itrons within the specimen being tested; 

a detector positionec^jacent the specinten being testec^said detector producing raw 
data indicative of a positron anlrihUgtion event; ajnd 

a data processing system operativbly associated with said detector, said data 
processing system including^Dopple^oadeniife algorithm, sjiid Doppler broadening 
algorithm processing raw daf^iHdieati yg^F^ ositrAi annihilation event to produce output 
data indicative of a lattice characten&i^ specimen being tested^ 



21. (New) The non-destructive testing apparatuslof claim 20, wherein said detector 
produces raw data indicative of a positron formation event^and wherein said data processing system 
includes^positron lifetime algorithm, said positron lifetiml algorithm processing raw data 




COPYOFPAPbho 
1 ORIGINALLY FILED 



indicative of a positron formation eyent to produce output data indicative of a changing lattice 
characteristic. 

22 . (New) The non-d|structive testing apparatus of claim 20, further comprising a second 
detector positioned adjacent the specimen being tested, said second detector producing raw data 
indicative of a positron formation event, wherein said data processing system includes a positron 
lifetime algorithm, said positron lifetime algorithm processing data indicative of a positron formation 
event to produce output data indicative of a changing lattice characteristic. 

23. (New) The non-desthictive testing apparatus of claim 20, wherein said data 
processing system includes a selective activation algorithm, said selective activation algorithm 
responsive to a user input, said selective activation algorithm operating said photon source to 
produce photons having the predeterminedtenergies in response to the user input. 

24. (New) The non-destructive tSsting apparatus of claim 20, wherein said data 
processing system includes a three- dimensional iimging algorithm, said three-dimensional imaging 
algorithm processing raw data indicative of a position annihilation event to produce output data 
indicative of a location of a lattice characteristic withkt the specimen being tested. 



25. (New) The non-^estrucfive^testing apparatus of claim 20, wherein said data 
processing system includes a normal activatkiji/analysis alj&rithm and a rapid activation/analysis 
algorithm, said data processing ^stem operatingiv^dcOTdanc\ with the normal activation/analysis 
algorithm when a half-life of a selectedposit ran er 
than a predetermined half-life, said data^ocessing 
activation/analysis algorithm wen a half-Hfeof thi 
being tested is less than the predetermmelHialf-life. 



thin the specimen being tested is greater 
s^emroperating in accordance with the rapid 
iected posraron emitter within the specimen 



(New) Non-destructive testing apparatus, compris|ig: 

positron activation jneans fdiva ctivating a positron Emitter within a specimen being 

5 

/ 
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^esteft; 



detector meanTforde tecting /positron annihilation event within the specimen being 
tested and for producmgraw-dataijWicative of the positron annihilation event; and 

data processing^neansiDprfativdy associated with said detector means, said data 
processing means processing ra^ ndateJndicative of the positron annihilation event in 



accordance with a Dsppter-broad aringalgorithm to produce output data indicative of a 
lattice characteristic of th£Ipecim|p being tested. 



27. (New) The non-destructive \esting apparatus of claim 26, wherein said detector 
means detects a positron formation event andV positron annihilation event and produces raw data 
indicative of the positron formation event and tBte positron annihilation event, and wherein said data 
processing means processes raw data indicative the positron formation event in accordance with 
a positron lifetime algorithm to produce output dat\indicative of a changing lattice characteristic. 

28. (New) The non-destructive testing appa^tus of claim 26, further comprising second 
detector means for detecting a positron formation event anchor producing raw data indicative of the 
positron formation event, wherein said data processing meank processes raw data indicative of the 
positron formation event in accordance with a positron lifetim^algorithm to produce output data 
indicative of a changing lattice characteristic. 



Apparatus of claim ^6 further comprising means 
jecimen beibg tested and detecting a 
: of positron annihilation events have been 



ahe 



29. (New) The noc^des^tivejest 
for alternately activating the positron >mltte 
positron annihilation eventfuiiEnQ}^ < 
detected.^ 

30. (New) The non-destructive testing apparatus of clain^2^hLein said means for 
alternately activating the positron emitter within the specimen being tested and letecting a positron 
annihilation event comprises means for moving the specimen being tested betjveen an activation 
position and a detection position. 
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31. 



ctyfe 



(New) Non-destruct^fe testing apparatus, comprising: 
a photon source, said photon source producing photons having a predetermined 
energy and directing the photons toward a specimen being tested, the photons from said 
photon source resulting Si the creation of positrons within the specimen being tested; 

a detector positio led adjacent the specimen being tested, said detector producing raw 
data related to a positror annihilation event; and 

a Doppler broac ening processor operatively associated with said detector and 
responsive to the raw data produced thereby, said Doppler broadening processor producing 
output data indicative of a lattice characteristic of the specimen being tested. 



32. (New) The non-de&tructive testing apparatus of claim 3 1 , further comprising three- 
dimensional imaging apparatus operatively associated with said detector and responsive to the raw 
data produced thereby, said three-dimensional imaging apparatus producing output data indicative 
of a location of a lattice characteristic\within the specimen being tested. 

33. (New) The non-destructive testing apparatus of claim 31, wherein said detector 
produces raw data that include data indicative of a positron formation event and data indicative of 
a positron annihilation event, said non-desVuctive testing apparatus further comprising a positron 
lifetime processor operatively associated witn said detector and responsive to the raw data produced 
thereby, said positron lifetime processor producing output data indicative of a lattice characteristic 
of the specimen being tested and indicative of aVhanging lattice characteristic. 



34. (New) Non-destructive testing apparatus, comprising: 

a photon source, said photon source producing photons having a predetermined 
energy and directing the photons toward a splcimen being tested, the photons from said 
photon source resulting in the creation of positrons within the specimen being tested; 

a detector positioned adjacent the specimen being tested, said detector producing raw 
data indicative of a positron formation event andp positron annihilation event; and 

a positron lifetime processor operatively associated with said detector and responsive 
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to the raw data produced thereby, said positron lifetime processor producing output data 
indicative of a lattice characteristic of the specimen being tested and indicative of a changing 
lattice characteristic. J \ 

35. (New) The nondestructive testing apparatus of claim 34, further comprising three- 
dimensional imaging apparatus operatively associated with said detector and responsive to the raw 
data produced thereby, said thipe-dimensional imaging apparatus producing output data indicative 
of a location of a lattice characteristic within the specimen being tested. 




36. (New) Non-destitactive testing apparatus, comprising: 

a photon source, aid photon source producing photons having a predetermined 
energy and directing the pnotons toward a specimen being tested, the photons from said 
photon source resulting in thacreation of positrons within the specimen being tested; 

a detector positioned adjacent the specimen being tested, said detector producing raw 
data indicative of a positron formation event and a positron annihilation event; and 

a data processing systen\operatively associated with said detector, said data 
processing system including: 

a Doppler broadening algorithm, said Doppler broadening algorithm 

processing raw data indicative o^a positron annihilation event to produce output data 

indicative of a lattice characteristic of the specimen being tested; 

a positron lifetime algorithm, said positron lifetime algorithm processing raw 

data indicative of a positron formation event to produce output data indicative of a 

changing lattice characteristic; and 

a three-dimensional imaginf algorithm, said three-dimensional imaging 

algorithm processing raw data indicative of a positron annihilation event to produce 

output data indicative of a location c f a lattice characteristic within the specimen 
being tested. 



